His work centres on the use of bioinformatics and computational biology in prokaryote systematics, the development of algorithms for the classification and identification of microorganisms and microbial products, nomenclature/annotation, data visualization and knowledge mining.
He was instrumental in developing the technology for the NamesforLife project, established to resolve the ambiguity between nomenclature and biological objects and concepts, providing a new approach to the retrieval of information from diverse sources, based upon the use of nomenclature to link content. NamesforLife models the evolution of changes in biological nomenclature and terminology, resolves instances of synonymy and homonymy, and provides mapping to the underlying concepts that can be viewed in a temporal context. Using Digital Object Identifiers, names or terms are linked to permanent unique identifiers, can provide a direct path through the literature, and link to a variety of databases and other contextually relevant services. The project has also developed a Firefox add-on that can identify taxonomic names in online articles and provide up-to-date nomenclatural and taxonomic information.
He has helped develop the 'taxonomy browser', an experimental application that demonstrates how visualization and analytical techniques drawn from the field of exploratory data analysis might help to reveal the taxonomic structure of prokaryotes. When applied to very large matrices of data derived from aligned 16S rRNA gene sequences, it can reveal the hidden taxonomic structure of the source organisms. Heatmaps have proven to be the most revealing visualization technique, serving as the basis for a novel graphical user interface for accessing associated information in the literature and databases. He is also involved in the Ribosomal Database Project.
He was a member of the Bergey's Manual Trust from 1996 to 2006, serving as Editor-in-Chief of the first two volumes of the second edition of Bergey's Manual of Systematic Bacteriology. He is a founding member and Editor-in-Chief of the open-access journal Standards in Genomic Sciences, a journal primarily concerned with genomics, but also draws on systematics and the need to standardize data collection, evaluation and interpretation. As Chairman of the International Committee on Systematics of Prokaryotes, he advances the interests of bacterial and archaeal systematics on all levels.
His main contribution has been at the level of supporting and providing basic infrastructure that is so essential in coordinating and integrating the diverse sets of data that accumulate in systematics and that has become a major issue in data collection, storage and interpretation.
